Calcium-binding of synaptosomes isolated from rat brain cortex, III. Binding with some divalent heavy metal ions and calcium-binding sites.
Free ion concentration of some divalent heavy metal ions such as Mn2+, Co2+, Ni2+, Cd2+ and Zn2+ in the synaptosomal suspension was measured to determine binding with synaptosomes isolated from rat brain cortex. A dual wavelength spectrophotometer was utilized to monitor the absorbance changes of murexide raised by stepwise addition of these ions (as chloride salts). Such titration experiments of the synaptosomal suspension revealed that a part of the added divalent cation such as Mn2+, Co2+ or Ni2+ was almost instantaneously bound to synaptosomes in isotonic NaCl media. Our previous study (Kamino, Uyesaka & Inouye, J. Membrane Biol. 17:13, 1974) demonstrated that raised external K+ resulted in a specific noncompetitive inhibition of synaptosomal Ca-binding. Just like the Ca-binding, Mn-, Co- or Ni-binding was almost completely depressed by high external K+ or ruthenium red when the free concentration of the cations was 10 mum or less, while at higher concentrations the binding was not affected. The present results indicate that tested divalent cations bind with both "Ca-binding sites" and "non-Ca-binding sites" of synaptosomal membrane, the nature of the binding sites of both being quite different: the former is sensitive to high external K+ and to ruthenium red but the latter is not.